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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with amelioration of laser distance measuring equipment. 
[0002] . 
[Description of the Prior Art] 

drawing showing an example of the configuration of the laser distance measuring equipment of the 
former [ drawing 2 ] — it is — 1 — a laser oscillation machine and 2 — a laser beam and 3 — a start signal 
and 4 — an aim and 5 — the reflected light from an aim, and 6 — a photo detector and 7 — an electrical 
signal and 8 — an amplifier and 9 — an input signal and 10 ~ for the conventional-time generating 
section and 13, as for a counter and 15, a clock signal and 14 are [ a comparator and 1 1 ] operation part. 
[0003] 

Next, actuation is explained. The laser oscillation machine 1 generates a start signal 3 at the same time it 
discharges a laser beam 2. A laser beam 2 spreads the inside of space, and irradiates an aim 4. The 
reflected light 5 from an aim spreads space again, and it carries out incidence to a photo detector 6. A 
photo detector 6 carries out photoelectricity conversion of this light, and outputs an electrical signal 7. 
An electrical signal 7 is amplified with amplifier 8, and turns into an input signal 9. If the reinforcement 
of this input signal exceeds the threshold of a comparator 10, a stop signal 1 1 will occur. A counter 14 is 
counted among the time amount which it is after the above-mentioned start signal 3 generates the clock 
signal 13 of the conventional-time generating section 12 until a stop signal 1 1 occurs. This counted 
value 1 5 is proportional to the time difference of a start signal and a stop signal. That is, it is 
proportional to the distance to an aim. 

By this principle, operation part 16 can be calculated based on counted value 15, and can compute the 

distance to an aim. 

[0004] 

[Problem(s) to be Solved by the Device] 

It is constituted as mentioned above and conventional equipment is a start signal and a stop signal. 
Since the clock signal of the conventional-time generating section did not synchronize, when 
incorporating the time amount which the start signal and the stop signal generated to operation part to 
the timing of the clock signal of the conventional-time generating section, the quantization error of **1 
count had occurred. 

In order to lessen this quantization error, it sets [ whether frequency of the clock signal of the 
conventional-time generating section is made, and ] up highly, but when a high speed CMOS logic IC is 
used for a digital device, for example, the maximum of a countable clock frequency is set to about 
60MHz, and the above-mentioned quantization error is equivalent to 2.5 [m]. in order to lessen a 
quantization error, when IC countable to a higher clock frequency ECL type is used for the above- 
mentioned digital device, commercial production is difficult in order to cause extension of a power 
supply with the increment in large power consumption, and negative polarity, the rise of the cost 
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accompanying these, and increase of a size ~ etc. — there was a problem. 
[0005] 

This design is made in order to cancel the above technical problems, and it aims at obtaining the 
equipment which can make the quantization error produced since the start signal and the stop signal, and 
the clock signal of the conventional -time generating section do not synchronize mitigate. 
[0006] 

[Means for Solving the Problem] 

Laser distance measuring equipment by this design integrates with a start signal, a stop signal, or these 

both signal, and amends a result of distance count with reinforcement of an integral signal. 

[0007] 

[Function] 

Although the laser distance measuring equipment in this design integrated with the start signal, the stop 

signal, or these both signal, since it amends the result of distance count with reinforcement, the 

quantization error produced since the start signal and the stop signal, and the clock signal of the 

conventional-time generating section do not synchronize can be made to mitigate. 

[0008] 

[Example] 

Example 1 

Hereafter, one example of this design is explained about drawing, drawing 1 — setting — 17 — for a 
sample hold machine and 20, as for an A/D converter and 22, hold voltage and 21 are [ an integral signal 
and 19 / stop signal reinforcement and 23 ] operation part, and 1 to 15 of an integrator and 18 is the 
same as that of the above-mentioned conventional equipment. 
[0009] 

Next, actuation is explained. In addition, in order to avoid that explanation becomes complicated, this 
example describes mitigation of the quantization error of a stop signal. What is necessary is just to apply 
the completely same configuration to a start signal system about mitigation of the quantization error of a 
start signal. 

Now, it is completely the same as the above-mentioned conventional equipment until a laser beam 2 
occurs, irradiate an aim 4, the reflected light 5 carries out incidence to a photo detector 6, an electrical 
signal 7 is amplified with amplifier 8 and a stop signal 1 1 occurs. This stop signal 1 1 is inputted into 
both a counter 14 and the integrator 17. The signal of each part in this condition is shown in drawing 3 . 
In addition, as mentioned above, the start signal 3 is described synchronizing with the clock signal 13, 
and the quantization error showed the case where it did not generate. A stop signal 1 1 is an integral 
signal which the quantization error for one clock occurred with equipment conventionally since it 
generated to the timing which became independent of a clock signal 1 3 so that drawing 3 might show, 
but is proportional to time amount as by integrating an integrator 1 7 with a stop signal 1 1 according to 
this design shows to drawing 3 here. 

18 is obtained. Here, if the sample hold machine 19 is operated to the timing to which a counter 14 stops 
a count, the hold voltage 20 will serve as a value "V" V of drawing 3 Becoming. This hold voltage 20 
serves as the stop signal reinforcement 22 of digital value with A/D converter 21, and is inputted into 
operation part 23. 

Since the inclination which is proportional to the time amount of the integral signal 18 of drawing 3 here 
has become settled beforehand with the integrator 17, operation part 23 amends the result of having 
carried out distance count based on the counted value 15 of a counter, using the stop signal 
reinforcement 22, and it becomes possible to make a quantization error mitigate. 
[0010] 

In addition, although sample hold of the integral value of a stop signal was carried but in the above- 
mentioned example to the timing at which the count of a counter stops, you may carry out to other 
timing. 

Moreover, although this example performed sample hold once to the timing at which a count stops, 
precision may be further raised by performing sample hold twice or more to the suitable timing after it. 
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Furthermore, beforehand, if an integrator is clear in the relation of a time amount pair integral value, of 
course, that to which the integral value over time amount is not in direct proportion will also be 
available for it. 

Moreover, although this example explained the method which counts with a counter the reference clock 
signal inputted between a start signal and a stop signal, you may be the method which writes in the 
timing which the start pulse generated, for example, and the timing which the input signal generated into 
RAM which operates by the signal based on a reference clock signal, and changes these contents into a 
ranging value later. 

In addition, the function of a counter may be given to operation part, although a counter and operation 
part were separated and explained in this example in order to make actuation intelligible. 
Furthermore, amendment of distance count may be performed in hardware, or may be performed by 
software. Moreover, although this example amended distance count by subtraction, it cannot be 
overemphasized by delaying a start pulse by a delay line etc. beforehand that amendment by addition 
may be performed. 
[0011] 

[Effect of the Device] 

Since it integrates with the signal of a start pulse, a stop pulse, or these both and the reinforcement of 
this integral signal amends the result of distance count according to this design as mentioned above, the 
quantization error produced when these signals do not synchronize with a clock signal is mitigable. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[A utility model registration claim] 

[Claim 1] A laser oscillation machine which generates a start signal at the same time it discharges a laser 
beam towards an aim, A photo detector which receives the reflected light from an aim and generates an 
electrical signal, and an amplifier which amplifies an electrical signal of this photo detector and makes 
an input signal, A comparator which makes a stop signal when reinforcement of this input signal 
exceeds a threshold, In laser distance measuring equipment which consists of the conventional-time 
generating section which generates a clock signal, and operation part which carries out distance count to 
an aim based on time difference of said start signal and above-mentioned stop signal A means to 
integrate with said start signal, a stop signal, or these both signal, Laser distance measuring equipment 
characterized by having a means to detect reinforcement of said start signal with which it integrated, a 
stop signal, or these both signal, and a means to amend a result of said distance count with 
reinforcement of said start signal with which it integrated, or a stop signal. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-biri/tran_web_cgi_ejje 



2/18/2004 



